INTRODUCTION
The use of nonaqueous solvents is of interest in electrochemical deposition of metals which cannot be deposited from aqueous solutions, such as alkali or alkaline earth metals or the group IVb Vb and VIb metals.
Among organic solvents propylene carbonate (PC) originally proposed by
Harris and Tobias l has recently fountdI much attention, especially in connection with the use of lithium as anode material in high energy density batteries. The efficiency of a metal deposition process from PC solutions 2 depends not only on the purity of the solvent but also on the prevailing mass transfer conditions. Decomposition of the solvent sets in when the limiting current for metal deposition is exceeded, and the structure of the deposits changes when the limiting current is approached. A thorough literature review of the influence of mass transfer on the structure of metal deposits obtained from aqueous solutions has been given by Ib1 3 .
Prior to a detailed study of the deposition process of various metals from PC it was considered necessary to establish defined experimental conditions with respect to solvent purity and hydrodynamics. A rotating disk system seemed best suited for the latter purpose.
A. The Rotating Disk System
Hydrodynamics and mass transfer characteristics of the rotating disk system are well understood 4 , 5. The limiting current denSity which is constant over the electrode surface may be calculated for a metal depo- 
where t is the transference number of the anion, and D the diffusion s coefficient of the salt.
B. Experimental Apparatus
The following requirements were set in designing the rotating disk system: Electrochemical measurements had to be performed under careful exelusion of oxygen, and moisture. MOderate but accurately known rotational speeds were desired. Working electrodes had to be easily interchangeable.
The electrolyte volume was to be kept small because of the lengthy purification procedure of the solvent. In. view of the unknown nature of later experiments the system had to provide for the use of various types and sizes of glass cells • The potential of the working electrode was to be measured accurately against a reference electrode of the second kind.
Temperature was to be controlled to ±0.2°C
* C+ is related to the concentration of the salt by C+ = C·v+ , v+ being the stoichiometric coefficient of the cation.
A system seemed best suited, which allows all handling of solutions and chemica~ to be performed in a glove box, whereas the electrochemical measurements are made outside the box. The experimental apparatus designed for this purpose is shown in Figs. 1 to 6. It consists of a rigidly mounted drive unit, containing motor drive and mercury contact, and a detachable cell unit, containing the electrolytic cell and an argon bypass.
*
A commercially available torque unit (s) containing a DC motor with closed loop tachometer feedback allows continuous variation of the rotation speed between 20 and 3600 rpm. Regulation is better than 1/2%.
Calibration of the system was done stroboscopically against 60 cps line frequency harmonics or, at the lowest rotation speeds, by means of a stopwatch.
The shaft of the drive unit is rigidly fixed to the upper part of the hollow axle (n). Electrical contact to the axle is made by means of a stainless steel cylinder (c) rotating in a mercury pool. A mechanical coupling with rubber insert (q) containing plugs for electrical contact (v) connects the driVe unit to the removable cell unit. A small spring in the female plug provides for slight flexibility of the contact. The cell unit is positioned with respect to the aluminum support (e) by means of three set screws, attached to the stainless steel cell cover (k).
The lower part of the axle can be raised or lowered slightly with respect.to the cell cover (k) by turning a brass bearing unit (j) threaded onto the argon bypass. . teflon needle valve stopcocks t equipped with teflon O-rings.
Gas chromatographicanalysis=f" of the purified solvent showed the presence of two impurities at very low concentration, one of which was identified as a trace of water. The water cont.ent of the purified solvent was below 5 ppm, which was the limit of sensitivity of the K. Fischer titration employed for its quantitative determination.
Salts used in this study were dried over phosphorous pentoxide for at least one week. Specially constructed vacuum drying vessels allowed heating the salts while the drying agent was ~ept at room temperature (Fig. 9 ).
Easily hydrolyzed salts, e.g., CaBr 2 , were predtied ~ vacuo at room temperature, and only the last traces of water were removed at higher temperatures.
All materials were exclusively handled in dry argon atmosphere inside a dry box, which was evacuated to below l~ Hg prior to filling with the inert gas. The argon passed a U-tube with dry magnesium per-* chlorate for removal of water and a U-tube with BTS catalyst, which is 10 capable of removing oxygen to below 0.1 ppm by volume.
The water content of the purified argon was 1 ppm determined by means of a moisture ** monitor.
D. Preliminary Experiments of Metal Deposition from PC Solutions
Attempts to deposit potassium from PC hitherto described in the literature 15 ,16 have been unsuccessful, for reasons as yet unexplained.
It was therefore considered to be of interest to investigate the deposition of potassium from PC under well defined conditions with respect to hydrodynamics and purity of the solvent. the teflon disk against a thin teflon washer serving as spacer between the electrode surface and the glass window, thus avoiding contact and destruction of the deposit.
In the first experiment an attempt was made to measure the current voltage curve of the deposition of potassium from potassium iodide solution (0.13 mole/1000 gsolvent). Prior to the measurement, a cathodic current of 0.6ma was passed for 4.5 minutes at 3600 rpm. Afterwards various The experiments discusse~ directed toward the deposition of potassium from PC solutions yielded metallic deposits, but only in very impure form.
The possibility cannot be· excluded that traces of oxygen or water in amounts below the given detection limits favored the observed solvent decomposition. Considering the careful purification procedures employed it seems much more likely, however, that decomposition of PC was due to the applied high cathode potentials. It is concluded that PC is not a suitable solvent for cathodic deposition of potassium.
The possibility of depositing calcium from PC solutions was explored by electrolyzing a 0.105 M CaBr 2 solution at constant current and 3600 rpm. The same behavior was observed when a calcium metal block was substituted for the stainless steel cathode.
Deep blue solutions of alkali and alkaline earth metals are. known in several solvents, such as liquid ammonia or several amines, the blue color resulting from solvated electrons.
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APPENDIX I.
Estimation of the Limiting Current
The~timation of the limiting current density for potassium deposition from potassium iodide solution in PC (Equation 1-2) requires the value of the diffusion coefficient of potassium iodide and the ionic concentrations. Since these data have not been reported for propylene carbonate, the diffusion coefficient was estimated in two independent ways, which at the same time gave some knowledge of the degree of dissociation of potassium iodide at the concentrations used. (1-2 )
All values are summarized in Table I 
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Applying Einstein's formula,a diffusion coefficient DpC = .2 x 10 cm 2 /sec is obtained. This value agrees within 10% with the average value of DpC given in Table I . Since the latter values were based on data 12.
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